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ABSTRACT 

This document describes^ the d^v^loploent of the P^MtO 
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D^^^lopment of the PIATO System * . ' i " 

■ ■? ■ • ■ . ' - . * 'r^'"^ . - ^ 

Aa a result of conversations in 1959- among engineers, physicists, ^ 
psyx!hologlsts and educators, research was started in 19.60 in the Coprdina.ted 
Science Laboratory at the University of Illinois to explpre the possibili- 
fies of automation in individual instruction. A teaching system called 
PLATO (Programmed Log^c for Automatic Teaching Operation) was invented . 
developed initially in the Coordinated Science Laboratory under the dlrectioh 
of Dr. Donald Bitzer. The PLATO system utilized a high speed' digital computer 
as the central control element for teaching a number of students ,$lmultan^6usly. 

In the course of the first seven years of tLAToJs existence, the System 
grew from one terminal to /seVenty-one\ (twe'nty of which w6r6 operable simul^-^ 
taneously) ' (Figure 2) , u^iilized three differftnt completers <Figure 3) and' 

employed four languages (Figure 4). buxine this period about 300- pr<?^' 
grams, of which 180. were lessons, were' written for the sys*tem to illustrate 
or demonstrate its flexibility for teaching as. wey. as fo^ ediicatiohal and 
other research (Figure 5). , , " ' 

In January 1967, the University of Illinois i^rganized tl|e Computer- . 
based Education Research Laboratory and. moved the ^PLATO. project from tll^^ 
Coordinated Science* Laboratory into the new ^laboratory. Dr» Bitzer con- ' 
tinned the directiofi of the PLATO development. The purpose' of the new 
laboratory wkjS "to continue the resea:rch and operation of the PLAlft) system. 
Work in the laboratory concentrated on the educational aspects of the ' ^ 

PLATO III teaching system -with particular en^hasis on the mast efficient 
use ^o£ PLATO Hi (the twenty termiliar system)^ and on the development of 
the hardware /eliuipment) , software^ (computer programs) , and couMewa;|:e 
/(educational mabe^ials) for an econoiHicaJ. large-scale computer-based - . , / 
' educational, system^^(5|^T0 IV). . ' ; ^ ^ 

Ft^om 19^7^ through 1972 the use of the P^ATO III system reached peak 
capacity with approximately sixty hours assigned to student class time per 
week (Figure 6) and a,uthors relegated .to iwrblting their lessons on the system 
from late evening' until the early hours of the morning, while system pro-» 
-^rammers had to experiment on and correct the basic program problems during - 
the rest of the night. The^tprage medium for PLATO lesson material was 
changed from, n^agnetic tape to disk Storage and the interactive interpretive 
progray for the TUTOR language Improved to allow time-sharing of the system. 
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^ by students and authors simultaneously as well as to add new features to the 

language. The computer and the available terminals were then being used as 
efficiently as possible. Lesson material proliferated rapidly (Figute 5) 
and work in many new subject areas was tried*"' > / 
^ ' The actual testing of the large scale computer-based educational system, 

/ PLATO IV ^ began with the arrival of many commefcially manufactured PLATO IV 
terminala during the summer of 1972. These terminals utilized plasma display 
panels as the visual display rather thkn storage cathode ray and television 
tube presentation. Extensive development of the TUTOR language for PLATO IV 
enabled PLATO authors to convert their PLATO III lessons to the PLATO IV ^ 
system arid to develop new PLATO material. Classes taught using PLATO IV 
terminals of ficially began in February . 1973 arid the teaching with PLATO III 
was phased out in June of that year. 
% Concurrent development of "improvements to. the computer system, of the 

/ design and construction of auxiliary equipment, of the scope of the TUTOR 
language and of curricular materials has been the PLATO project pattern - 
since 1973. Every phase of the system has either been improved or expanded. 
In February 1973, ^ new CDC computeli^ CYBER 73, replaced the CDC, 6000 series 
machine (Figure 3). Extended core storage (ECS> was increaserfinVebruary 1974 
by 500,000 words to a total of 1 million^words an<^ tn-IDeceiH^ 
. - of two million words. A larger disk storage syst^em was provic^d (one in earl^jr-r 

1973 and an eve'n larger one in March 1974). A touch panel attachment and a 
random access audio facility have been developed for the terminal, and new~ 
.memory storage systems are being investigated.* In addition, a setiondj gener- 
ation version of the PLATO -terminal has >een built. Meanwhil^, as terminals 
have been received from the manufacturer, they have been ii)istalled in many 
locations. The PLATO network now includes .about 146 locations, twenty-six 
on the campus of the University of Illinbis and the others in locations 
ranging' from San Dl?fego, California, to Boston, MassacHusettS) and Orlando, 
Florida, to upper New York state, as well as one terminal at the University 
of Stockholm in Sweden (Figure 1). The present network has been terminated 
at approximately 950 t ermi nals. Two other PLATO systems are now in opera- 
tion, one by Control Data Corporation in Arden Hills, ^nnesota, and one at 
Florida State University in Tallahassee, Florida. As, predicted technological 
1 developments improve. computer and coinmunications systems, plans call for 

possible expansion of the CERL PLATO network and the addition of other PLATO 
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networks in the foresfeeable future so as to provide many, many t^1=iousand ^ 
users with high-quality computer-based education at a low cost. 

Along with the hardware development, the softwajce for tlie sy^em has* 
also been immeasurably improved. Many of the sophistlcated^re^^ 
extensions of the TUTOR language have been a result of suggestions from 
the many users on* the system, suggestions arising as the users experimented 
with and developed curricular-materikls. Th^ language i^ now highly flexibly 
- and offers capabilities from comp^le:^ calculatipna for dazzling-ggaphics to^ 
powerful judging routines. 

Currxcular material development for the PLATO IV sjrstem has obviously 
had^ a major emphasis during the. last two years (Figure -5). Partictilar 
attention has been paid, at the j^equest of those suppjorting the laboratory, 
to materials for the community college level and for elementary ireading^and 
mathematics. However^ teaching materials for many other areas have also 
been written. "Tested'' materials are available for about 3500 instructional 
hours in about Seventy subject areas with many more hours of material iit 
preparation. Details on the avadJlable PLATO curricular materials are to be 
f Oiind in CERL Report X-^l* nos. 32, 3. 

The increase in student conpact hours^ on "^the PLATO system from 1960 to 
1964, is plotted in Figure 6. Adcurate data available on the usage of the 
system is shown in Figure 7. OneWlllion terminal hours use was recorded 
. ; between^ January 1, 1975, and November IS! , 1975. 

An independent external evj^luat^on of teaching using .PLATO was begun 

in September 1974 in community college courses in accountancy,- biology, 

chemistjry, English and mathematics, and in jelementary school curricula dn 

beginning reading and intermediate mathematfics. This external evaluation 

is being tz^rried on by the Educajfional Testing Service of Princeton, New 

Jersey, at the Chicago City Cojlleges, and Parkland College in Champaign, 

Illinois, and in several elemejntary schools in Urbana and Champaign, termin- 

ating in the spring x>f 1976. 
If 
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Financlal Supportefs of the fLATO Project 




PLATO in the Coordinated Science Laboratory 

^ 1960-1962 Support extended to the Coordinated Science LaJboratbry^ 
t — * of the Udiversity of Illinois jointly by the Department 

of the Army (Signal .Corps), Department of the Navy 
(Office of Naval Research), and the Department of the 
Air Force (Off ice of , Scientific Research) \^der Signal . 
^ Corps Contract DA-36-039-SC-85122 

1962-1964 Support extended to the Coordinate^! Science Laboratory 
of the University of Illinois jointlu^y the Department 
of the Army, Departm^^ft^^vG^f the Navy 1o«4c^ of " Naval 
^ Research), and the Depar^ent of the Mr Force (Office 
• - of ^ Scientific Research) under Department of Army ''(Eon tract 
DA-36-039- TR US AMC 02208 (E) ^ fs. 

1964-1966 Support extended, to the Coordinated Science Laboratory 
: of the University- of Illifaois under the Joint Services 
Electronics Program by the Department of the Army, 
' Department of the Navy (O&llce of Navalr-Research) and 

- , th6^,Departjnent of the Air Foit:^" (Dftice ot Scientific 
Research) and by the Advanced Research Projects Agency 
under Department of Army Contract-^^A-^-04i^ 

1966-1967 Same as 1964-1*966 except under Contract* DAABff7-67-C-0199 

1964-1967. Advanced Research Projects Agency through Of i^ice of|'^ 
Naval Research under Contract Ncmr-3985 (08) 



196flrl968 United States Office of Education under Contract 
OE-6-10-184 

1966-1967 Control Data Corporation 



PLATO in the Computer-based Education Researchr Laboratory ^ ' ^ 

1967-1970 , Subcontract from Mercy, Hos/pital School of Nursing 
through contract under Ndrse Traiiiing Act of 1964 
from Public Health Service^ Diuision of Nursing . 
United States Depattmen| of Health, Education and 
* Welfare urider Contract ^NPG-188-01 

. 1967-present State of Illinois ' • 

196i7-present Control Data Corporation 

1967- present CjKens-Il^nois,. Inc, . ^ ' . - 

1968- 1976 National Science Foundation' undet^Contracts ^ISF GJ81^ 

NSF GJ 974, NSF 65'299&1,, NS^* C-723 v ^ 

' 1969-present Metropolitan Museum .of Art • 

1971.1973 United States Air F'orce Contract F-30602-72-C-'0141 
_ United States Air Force Conti^act F-306O2-73-RADC 

1971-1973 Ford Foundation undei^JSqn'tract 710-0293 

1971- 1973 ^ Unitfea States Agency ;f^'' lhteriSticrrial. Development 
. • ^ Contract CSB-2937 ' - ^ ^ 

1972- 1973 United States Department of Health, Education and 

^ Welfare through Illinois Rejg^ioi>al Medical -Program 

1972- 1974 . United States Air Force Contract F-41609-72-C-0050 ^ 

1973- 1976 Advanced Research Projects Agency through United 

States Army Contract DAAC-15-73^-0077 , 
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Hlghlights In PLATO' s History 
PLATO In the Coordlnatetl Science Caboratory 



-J 



June 19.60 



Fall 1960 

\ > 

November 1960 
January 1961 



March 196 

\ 



1^6 



Spring 1961 

Fall 1961 

. Spring 1962* 

Summer i9||2 
November 1962 

January 1963 
Spring 1.963 , 



^all 1963 



June;i964 



October 1964 



Fall 1964 



December 1964 



•Firsst design for PLATO complete (single station con- • 
sUsting'of keyset and CRT with provision for simultaneous 
display of computer-generated characters and photo- 
graphic slide). \ 

PLATO goes into regular research operation (2 hoturs per 
diay- using ILLIAC I computer) as project of Coordinated 
Science Lal^oratojy. ^ . 

First formai demonstration of PLATO in operation. 

PLATO II .goes into' operation (two stations operating 
simultaneously). 

First use of remote terminal with PLATO (30 miles from 
computer) . . ) 

PLATO first used with instructional material (high school 
math and French grairaflaV) . . ^ 

College level materia^, first used on PLATO (Network 
Synthesis lessons). ^ / 

PLATO fira|t used to provide part of accredited college 
coursfe (Math 195, University of Illinois) . 

. • *• ^ 

Inquiry type logic developed for PE&TO. 

PLATO first used to collect and proce^ physiological 
information (hdart rate) as part of student response data. 

PLATO shifts from ILLIAC I to CDC 1604 computer. 

PLATO first used to provide part of . accredited professional 
course (Nursing) • ) . . . 

PLATO III first used (capability fpr expansion to 32 
stations). - 

Two dif f erent^essons simultaneously available to cla^s 
using PLATO'. ^ ^ ^ 

Provis:^on for inter-^ terminal communication between PLATO 
terminal^ completed. ' ^ ^ 

PLATO used for control of real experiments in physical * 
sciences (all st?ations able to «)bserve outcome and per- 
form analysis of results). 

tine editing of .PLATO lesson p^3Ha$ible wfele students 
/use lesson. . ' < 
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January 1965 
Spring 11965 

Fall 1965 . 

March 1966 

/ 

May 1966 
Summer.- 1966 



CATO (Compiler for Automatic Teaching Operations) completed. 

PLATO fitst used for extensive portion of accredited college 
course (EE'322). ' 

■ ♦ 

First college course (Library Science 195) given completely 
by PLATO. 



Expansion of PLATO III to 20 terminals completed 
PLAT0 operating on own. CDC 1604 computer. 



Multiple on-line author editing program first used (MONSTER 
tape editor). * ' / 



PLATO in the Comput;er-based Education Research- Laboratory 



January, 1967 



Summer 1967 



March 1968 



•June 196a^ 

June 196j8 
-Decembier 1968 

June 1*969 

November 1969 
Summer 1970 * 



^Computer-based Education Research Laboratory . (CERL) formed 
for continued operation of anil research on PLATO. 

\' ■• . ^ ' ■ " ' ' - 

TUTOR author language fi-rst used on PLATO (specifically 
designed for authors with nd background in computer use). 

NSF grailt awarded for first steps of development of PLATO IV 
(ultimately to consist of ^ more than lOOO student terminals 
requiring only telephone line communication with a large central 
computer). Terminals use the plastfa display panel developed * 
at the University of Illinois instead of the more costly 
CRT presentation . 

Disk storage added giving x)n-line editing capability to ' 
authors while students are operating (any combination of 
up to 20 authors or students simultaneously operating). 

Delivery of first commercially produced 4" plasma papel 

(Owen^^llitiois) . - ^ . ^ 

■■ ■ . * . .-^ 

14 statiog remote PLATO demonstration center in operation - 
at Mercy Hospital (3 ''other centers operating by February, 
1969). . • . 

Multip^le disK storage in operation. Up to 150 lessons 
available to students (for use) or authors (for editing) 
during a jclass* session. • ^ 

1 remote station operating at Springfield High School, 
Springfield, Illindis, ninety miles from Urbana. 

« * " " .\ 

720 hours of instructional material developed; 100,000 
student contact hours of use by this date. 



ERIC 



17 



-15- 



January 1971 
May 1971 

June- 1971 

Summer 1971 

January 1972 
June 1972 



Summer 1972 
August 1972 

August- 1972 
V Fall 1972 ' 
Winter 1972 



February 1973 
June 1973 : 



June 1973 
September 1973 
Fall 1973 
November 1973 

Winter 1973-1974 
January 1974 



On-line remote demonstration for NSF "in Washington, D.C. 

Delivery of first 512 x 512 Digivue display tiiemory 
device from Owens-Illinois. 

Delivery of first PLATO IV terminal from Magnavox 
Company. ^ . .. 

1100 hours of instructional material developed; 130,000 
student contact hours of use 'by this date. 



Four PLATO IV' terminals in operation^ 



20 PLATO IV terminals in operation. Ojn-line PLATO IV 
demonstrations between January 1972 anp June 1972 in 
many locations from California to Massachusetts, 
-Canada to .Texas. 

On-qJj|ne PLATO IV demo^trations in Italy, Germany, 
and'^^witzeii^lai^^.^ - \ 

' ^ . " " >■ ■ • 

1600 hotirs of PLATO III instructional material developed, 
\ i54, 000 'st;iident contact hours of use of the PL A'^O sys- 
tem to date. Instructional sequences av'allable in . n 
about 70 courses. 

" 40 PLATO IV terminalis in operation* 

intensivf^ PLATO IV lesson development. . . * 

, , ... ^ ' 1 . ' ' 

250 I'L'ATO IV .terminals in operation at approximately 
40 locations (15 on the University of I!Jilinois campus 
and about 25 oft campus)^ 



CDC CYBER 73 computer installed. 



) 



. Phasing out of .the use of the PLATO III system for 
teaching. , 

PLATO on-line demonstration in Mexico. - 

PJJVfp on-line demonstration in Sweden. 

300 PLATO IV terminals in operation at 50 siteg. 

PLATO on-line demonstration in the Soviet Union - 
5 terminals, Russian keysets. . ' 

Second PLATO system started by Control Dat^ Corporation 
in Minnesota. - 

^ . * ' * ' ■ ' ■ ■ I. ' ' 

X 500,000 words of extended core storage (ECS) add^d. 



5'; 



18 



-16r 



February 1974 



Havth 1974 



1500 hours of available PLATO IV instructional materials 
, 1500 hours of instructional material in preparation. 
Over 90. college courses 'using PLATO. ' „ 

450 terminals operable.^ , . , 

New disk system operational (CDC 844). ' 



.April 1974 



Second PLATO ^system operational at Control Data 
Corporation, Minneapolis, Minnesota'. * * 



^July 1974 



Summer 1974 

September 1974 

-) . ■ . 

Fall 1974 



Wall 1974 

December 1974 
Spring 1975 

Summer 19/5 



November 1975 



700 terminals operable. 

2500. hours available curriculaj materials. 

t^LATO on-line demons tr;at ion in Budapest, Hungary. ^ 

Formal external PLATO evaluation started by Educational 
Testing Service. 



V PLATO terminals located at approximately 100 sites: 
u3 site^ on ^he campus at the University of Illinois, 
V in elementary sqhools, 1 in a high school,, as well * 
as •'terminals at about 40 colleges and universities, 
17 government projects and 12 miscellaneous sites. ' ' 



Third PLATO sysjem in operation at Florida State University, 
Tallahassee, Florida. T ' ^ ... ^ . 

Addition of 1 million words of extended core storage. 

Many lessons written i-n other CAI languages *^ (particularly 
me<Jical lessons) being translated to TUTOR for use on 
the PLATO system. 



1; 



PLATO IV terminals (CERL network) located at 146 sites: 
26 site3 oil the University of Illinois campus, 10 ele-* 
mentary schools, 3 high schpols, 6 community colleges, 
22 government-supported institutions, 31 medical sites 
(17 situated at colleges or universities), 32 colleges 
and universities, 16 miscellaneous. 

One million terminal hours of usage by students 
and authors logged in othe period between January 1, 
1975, and November 19, 1975C Approximately 1500 
authors on the system using ll*-, 000 lesson spaces ^ 
of which- over 4500 are considered tested "finished 
lessons" varying in studetit co^ipletion time from a 
few minates for spme to several hQurs for others. 



19 



CHRONOLOGICAL ^ST-OF PLATO PUBLICATIONS** 



1. Bitzer^* D. L. , P. Bi;minfeld, "Autoiiiated Teaching Machine (PLAT0)," 

. Patent disclosMre (April 6, 1961). , Q - 

2. Bitzer, D. L., P. Braunf eld-f and 'W, Lichtenberger , "PLATO: \ An | ; 

Automatic Teaching Device," CSL Report 1-103 (1961). Also '\ ^ 
, appears as "PLATO: An Automatic Teaching Device," IRE ^ . 
Transactions on Education , 157-161 (December, 1961). 

3. Bitzer., D. L., W.^ Lichtenberger, and P. G. Braunfeld, "PLATO II: 

„ A Multiple-Student^- Computer Controlled Automatic -Teaching Device," 
CSL^ Report 1-^109 (1961). Also appears as"PLATO ,a;i: A Multiple-^ 
Student 'Computer Controlled Teaching Machine," Programmed Lealrnifig 
and Computer-based Instruction , -ed. by Coulson; John Wiley & Sans, 
New York, 2Q5-216 (1962). \. ^ . - 

4; Bachman, R. G., "Application of a Computer-controlled Automatic \ 
Teaching System to Network Synthesis," CSL Report 1-115 (196Z) . 

5. Bitzer, D. L. and P. , Braunfeld^ "Description and Use of a Computer 
Controlled Teaching System," Proceedings of the National 
Electronics Conference ,' New York, 787-792 ^9'62)\ Alsa appears 
as "A ^omputer-Cpntrolled Teaching System (PLATO) ," New Media '' 
Ln Higher Education , ^d. by Brown and Thornton, National Education 

Association, Washington, D. C, 108-110 (1963). 

L . % o - , 

Bobotjfek, H;,^ "Capacity of tba PLATO ll System Using the CSX-1 
:omputer as the Control Element," CSL Report 1-118 (1962)-./ 

7. Braunfeid,, P. G. and L; D. Fosdick, "The Use of an Automatic! 

Computer System in Teaching," CSL Report R-160 (1962). / ; ; 
Also appears as "The Use of an Autfomatic Computer Systein In 
Teaching," IRE Transactions^ in Education , E-5, 156-167 (Sebtedber, 

1962). : r ' . :\ \ ' 

•8. Bitzer, D. L. , ^"PLATO: • An Eleqtronlcs Teaching Device," paper 

presented to the Annual Meeting of Amerl'can Soc* Engineering! 
Education, Philadelphia^ Pa,. (June, 1963). Also appeats as • 
"PLATO: An Electronics- Teaching Device, Simulation Models for 
Education," Phi Delta Kappa (1964). ' " 
. • ■ . ' - ' ^ ' ' ■ ' ' ' 

9. Bitzer, M.j "Self-directed Inquiry in Clinical^ Nursing Instruction 

by Means of the PLATO Computer-Controlled' Simulated Laboratory," 
CSL Report R-184 (1963) . Also appears as "Clinical Nursing 
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